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PO. Box 6820, Traverse Chy, Mi 496%
1755 Barlow Street, Traverse City, Ml 49686
Phone (231) 933-404]

Fax (231) 933-4393
August 4, 2005
Mr. Joseph Quandt
Zimmerman, Kuhn, Darling, Boyd, Taylor & Quandt, P.L.C.
412 South Union Street
P.O. Box 987

Traversc City, Michigan, 49685-0987

Re:  Preliminary Design and Operation Proposal
Rapid Infiltration Basin System
Cherry Blossom, LLC
ISE Project #02061-57E

Dear Mr. Quandt:

I have undertaken review of Part 22 Rules related to Rapid Infiltration and developed a
preliminary design and operations concept for a portion of the plant effluent. The portion of the
plant effluent subject to this analysis is the aggregate plant flow less the fraction related to spent
brine losses and first flushes of the soak process. Flow data has been provided by Brian Smith of
Cherry Blossom, LLC (CB). Chemical composition of various proccss effluents and spent brine
is estimated from limited laboratory data acquired over the past several years. From these data,
ISE has estimated dilution volumes of well water (assuming no BOD and 20 mg/L Chloride)
required such that mixing with the effluent will reduce the concentrations of permit-required
monitoring parameters to levels below Rule 2222 criteria.

These provided flows, concentration and dilution volume estimates are provided on the attached
Table 1. The proposcd operation of this dilution procedure requires plant management to
physically separate brine-rich flow and direct this flow to interim storage pending final
disposition to a POTW, UIC Well disposal, or subsequent treatment and dilution. The lean plant
effluent is proposed to be pumped to batching tanks provided by CB, where sufficient well water
is addcd to attain the target effluent concentrations and to maintain necessary freeboard within
tanks. Conductivity of the contained fluid will be monitored periodically to determine
appropriate sampling time.

Initial dilution volume estimates indicate that chloride concentrations in the lean plant effluent
will drive dilution water volume. Segregation of spent brine and its solutions from plant effluent
should yield a nominal BOD;s concentration in aggregated lean plant effluent at approximately
700 milligrams per liter (mg/L), ignoring the potential for aerobic degradation within piping and
pump chambers prior to containing. Dilution of this wastewater to reduce chloride
concentrations is expected to further reduce BOD to approximately 400 mg/L, based upon
current estimates of waste character and flow data provided by CB. Additional dilution or
aeration may be warranted prior to discharge. Aeration within the RIB system will occur as
influent cascades over rip-rap and is exposed to the atmosphere.
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Samples of the diluted, lean plant effluent will be acquired and analyzed for permit-required
constituents as well as BODs and COD. Upon demonstration of attaining permit conditions, the
dilute plant effluent will be pumped to an approved land application area within the permit-
required application area as described below. If laboratory results indicate that further dilution is
required, the dilution volume will be calculated from the batch laboratory results and 120% of
the calculated dilution volume will be added prior to pumping to land application areas.
Alternatively, additional analyses may be conducted and only 100% of the calculated dilution
volume will be added.

It is proposed to implement land application of the diluted lean plant effluent via rapid
infiltration methods in basins. It is estimated that over 120 acres would be required for land
application if irrigation methods were utilized. It is estimated that rapid infiltration basin (RIB)

~ techniques will require approximately one (1) acre and will note required the extensive water
distribution system that is attendant with spray irrigation.

The preliminary design for the conceptual, interim RIB land application process is provided
below:

Preliminary Engineering Calculatlon
Interim R| Basin Proposal

Darcy’s Equation

Q=(KxixA)n1) K 1050 gpd / f2 Calculsted by Nordiund Asscciates from Pump Test
K 980 gpd / I2 Calculated from Nordlund Associates Pump Test by ISE
K 800 gpd / fi2 ISE Estimates from grain size analyses HS Report
Kdeslgn S56gpd/fiz 7% of 800 gpd / 2
Kdesign 7.5ft/day oonvert gals to fi3
i unity From Methads of Soil Analysis (Part 1)
n 0.33 typical porosity ( numerous souroes)

Q/A (75x1))0.33 2513112 day

Unit Flow Rate 168 GPD/ fi2

Segregated Plant Flow with Dilutlon Water 76000 gallons por day

(see notes on Dilution Calculations for Plant Flows) 10160 cuftd

Minimum Application Area 76000 GPD 450 fi2

. 168 GPD /fi2
Design Appllcation Area 900 f2

(allow for additional diluted flows)

The design methodology is based upon EPA’s Process Design Manual for Land Treatment of
Municipal Wastewater, the EPA’s Supplement on Rapid Infiltration/Overland Flow and
applicable Part 22 Rules. As is observed in the dilution estimates and the use of safety factors in
the above preliminary design, design criteria are very conservative given the proposed interim
nature of this land application proposal.
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The RIB concept is proposed as 2 multi-cellular system proposed to be located as shown on
Figure 1, which is excerpted from the Hydrogeologic Study (HS) Report. The multi-cell RIB
system is proposed for installation in an area well characterized by investigation. The RIB

system is shown below.

Unitll

X
- -
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Rapid infitration Basin

$00 sqft base area (dalow solum)
4 foet depth (max.)

1:4 slopes

Loading Cycles
3 days On (mex)
5 days Off (min)

A 123
B 458
c 89,10
D 11,12,43
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The preliminary design above considers operation by altering loading and resting cycles on three
(3) basins initially. A forth basin is shown (as is a redundant RIB system) to be constructed if
operational experience suggest it necessary. Final sizing of berms and inclusion of spill-over
structures is required to address safe storage volumes (targeted as one day of loading with 18
inches of free board) including the 3.2-inch 10-year, 24 hour storm event.

Modecling of water table mounding using empirical methods has not been evaluated as yet.
Figure 2 is excerpted from the HS Report and depicts the hydrogeologic cross section interpreted
from borings advanced as part of the HS. With the depth to water table at or about 50 feet below
gradc and an apparent erosional unconformity on the surface of the lower clay layer, mounding
phenomenon that may potentially occur is likely best determined through groundwater
monitoring. Ground water monitoring for evaluation of mounding and water quality is proposed
below. Final design of the RIB system will include:

e pump, piping and control system design
o basin final sizing and grading plan
¢ permitting and site restoration/stabilization plans

Construction and operation will be undertaken in accordance with guidelines incorporated within
the referenced EPA Process Design Manuals. An initial Irrigation Management Plan and
Operations and Maintenance Plan will be drafted prior to operation, based upon RIB system final
design and in accordance with MDEQ/EPA guidance. Operational monitoring should include a
basin-flood infiltration pilot test to detcrmine site-specific infiltration rates and any time-
dependant changes resulting from discharge. Discharge monitoring will be accomplished
through batch-specific analyses.

Ground water monitoring is proposed to evaluate trends in ground water elevations resulting
from pumping and from infiltration and to document ground water quality prior to and during
discharge. The enclosed potentiometric surface maps are excerpted from the HS Study and it
supplement. The location of the proposed RIB system and pilot test is such that monitoring
wells MW-601, MW-602 and the background monitoring wells BKG-S and BKG-D are suitable
for the evaluation proposed above.

An additional monitoring well should be located to the east-northeast of the proposed RIB test
arca. This location will allow for evaluation of background water quality initially and perhaps
mounding should it ever occur. Other monitoring wells installed as part of the HS will be
monitored in accordance with MDEQ directives to be provided in the HS Report final approval
letter which is pending. Water elevation measurements will be acquired to evaluate the long-
term affect (if any) upon aquifer groundwater levels by daily production of dilution water. The
production well (see PW-1 on the enclosed figures) located within the Maintenance Building in
intended to supply the plant supply and dilution water required for lean plant effluent.
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It is believed that the above preliminary design, operation and maintenance information provided
herein should be sufficient to elicit appropriate comment from MDEQ prior to more detailed
engineering development of the concept. Please call me if you or MDEQ staff have any
questions or comments regarding any aspect of this submittal.

Respectfully,
INLAND SEAS ENGINEERING, INC.

Qe T it

Andrew Smits, P.E.
Geological Engineer
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Area/Propass

PITTING
Transfar Losses

Wash/Spray
Effluent

SOAKWASH
Chemy Trensfer
Soak/Wash Tank Effiuent
Wash/Epray
Effluent Sublotal

\

N COLOR

& Efluvent

N

N "™ CONCENTRATOR
Effluent

FINISHING/PACKAGING
Wash/Spray

TOTAL DAILY VALUES:

Lean Plant Efftuent
Effiuent at Chloride Dlitution

'OTES:
ND = No Dala

BG = Assumed background values from vrell

Volume/Day Volume/Day Ci- Conc BOD Na+

[gal] 108}
1,800 6,840
2,850 10,070
4,450 16,910
3,000 11,400
7.200 27,360
1,100 4.180
11,300 42,940
700 2,660
3,000 11,400
1,800 6,080
21,050 79,980
18,080 8,590
32,796 124,626

Table 1
Dillution Calculations for Plant Flows
Cherry Blossom, LLC
10160 Munio Read
Wiliamsburg, Michigan

Shadlng Indicates analytical data reparied by other consuitants

Plant dischasges basad on client provided flow measuramonts

026713504 1Y Sl shurp Reomiisp end Bk 109 LY. Cherry Basacn 041 4i-

INLAND SEAS ENGINEERING, INC.

Average Averags Average Numbar of Sampling Voiuma lor Veolume for Volume for Volume for
Leb Resulfs Dates Gl Diilution (gal)  BOD Diiution (gal)  BOD Dillutlon (gal) Na+ Dillution {gal)
[mail]  {mgil]  [mgn) to 200 mefl. 10 260 mg/L 1o 500 mgrL to 120 mgiL
228 1,080 93.5 4 July & Sept, 2002 885 15,010 5271 -1184
6,000 51,400 1,490 1 June 5, 2002 97,040 616,167 308,578 41269
690 ND 208.8 13 Jan, & Feb. 2002 19,684 12028
20 0 20 BG -1.104 -1.104 -1.104 -1104
115,619 615,063 308,474 63,078
4] 31,340 15,318 13176
20 1] 20 [s{c] NS -3,012 -3,012 -3,012 -3012
20 0 20 BG NS -1,608 -1,606 1,606 -1606
1342 9,254 111,786 656,795 321,446 80,452
346 711 14,7456 40,828 14,868 19,193
190 383

Page {af 1
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KEY TO BORING LOGL '
Basad on ASTM Test Meinod D 2488-90
SOILS ARE DESCRIBED IN_THE FQLLOWING ORDER: DENSITY & CONSISTENCY
1) Proporticnc descriptions of pesficlasizes Coearsa grained sois (major pomen radained on No. 200 sleve) inciude:
beghring wilhicmgest percent by velume 1) Clean gravels
2 Dominant color of soi 2 Sty & cioyey gravels
2 Dendty or cansistency If evaluoted ) iy, Sayay or gravely sands
4 Motshara condifion of ol

& Noteworthy observasons (Visual/Olfactory?

Bxamplo: SAND, medium, some dne grovet. frace clay, brown,
madum danss. mol<, palroleum cdor.

PARTICLE SIZE DISTRIBUTION
Gravel: Pariicles of rack smaller than 3.0 Inch end larger than
0.201nch In Gametet. with tha fellowing subdvisions:

3.0incn e 0.25 Inch
075 nch 1000 Inch

Cocrse:
Anex

Sond:  Poriicies of rock smalier thon 020 inch and isegerthan
0.008 Inch in clarneées, win fha fallowing subcivisiors:

Coarse: 0.20inch to 0.08 Inch
Mediurn: 008 Inch to Q02inch
Ang; 0.02 Inch to Q033 inch

g Soll smaller thet 0.002 Inch in dlorneter hat ks nonpicstic
of very tighty plcalic, ond that exnlbis tta orno
drength when air dry.

Orgonic S A st with sufficians crganic corttent Jo influsnce the
soll properties.

ehibit picsicy (puily ke properlles). crd ihat exhipits
condaercrie srangth whan alr &ry.

Organic Cay: A clay win suniclent organic content 1o
Influsnca the soll ploperfios.

A sl oormposed primarly of vegetable fissus in vorious
shages of dacarnposifion usualy win an o7ganic odor, &
dark brown 3o black color. & Spongly consstency, and
atexiure renghg from fiorous 16 GMOMRNOUS.

Pect:

Clay:  Sof Smalierthan 0.003 inch in dametar that can be made ko

Consistency s reted according fo fondard pensiration restsiance,

standard Pengirsion
Descripive Tern Resistanee () Baws/F.
Vary Loosa o4
Loose -al]
Medium Derse 1182
Dense 3-&
Very Dense Over 50
Fne graned solk (Mmajor poron passing No. 200 save) include:
1) inorganic and ogenlc difs and clays
2 Gravely. sandy orslity clays
3) Cloyey giis

Cordsiency ts raiad according to thearng strengh s Indicoled by

ponstromater readings. vane test. or by ircbdat text. N

!

Descipive Tarn Seorsiengin sD
Vary Soft less ion 0.25

Seft 0.250.50

Furn 0510

it 1020

Viry 5368 2049

Mard 4.0ana tigher

MOISTURE CONDITION OF SOIL

Dry: Absence of miolsture, dusly. dry o the ouch
Mols: Damp but no visole woder

Weh Vistila fras water. Usualy soi is balow water tobis

PROPORTIONAL DESCRIPTIONS (by vglume) i

COMMON ABIREVIATIONS COMMON SYMBOLS

e 0 vena ——

- 35E0% (Grevely. Sancy. Sily, Cloyey) |
Sormex 20-35%
Utlie: 10-20% '
TrGce: 1-10% i
1
Wil DRACRAN | s EH o atan |
L} CASING
4 i PROTECTOR —- :
—_— VAULT t
}-
- ] RISER — i
—0 e CONCRETE e ‘
.: | ———— SO SAMPLE ———pf) '
= ]
- 5 — - BENTONITE
~ N GROUNG WATER T
R R AR SAMPLE ” G
fi———--—-- FILTER PACK -~ o 44
. g = NATIVE SOR. 1
P
B SCREEN  '———— o

§8s  =Splif Banrel Sampler Ooserved Sof Hoon, ——
HSA  =Holow Stem Augen

PD  =Phololonzation Detector

K8 =1"x2 Kansas Sampler Infered Soil HOOn: ==+
MS  =2° x4’ Moora Sompler

PP n»Pocket Penstrometer

ST =ShelbyTubs EndofSolBorng: = ——
SA  =Screened Auger

&  =SoHtectProba

W femporery MonforWe! | Observed Wates Tabler 3L

ol -‘l’l;.;'-slw"d.;c.l "o

IN/ea/M? 4r 11N 1 0

LI Y

.l Ttada
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"’/ BORING: SB-1A PREPARED FOR:
A
5 H& ;ﬁ Zimmerman, Kuhn, Darling,
ﬂﬁ'ﬁ Boyd, Taylor and Quandt
Williamsburg Receiving and Storage 412 South Unlon Street
E Traverse City 231-833-4041 Willlamshurg, Michigan Traverse Gity, Michigan 49684
Flushing 810-487-0365
PERCENT | SAMPLE | TYPE& | PID READING
i DEPTH SOIL DESCRIPTION AND COMMENTS RECOVERY| METHOD | INTERVAL P DEPTR
P - _
. GRADE __ Gress
I = . MS _
— SAND, fine, some organic material, black, wet _
— : 62% —
[ B SAND, fine, some siit, trace gravel, brown, moist -] -
5 5
_ {SAND, fine, some silt, brown, wet 100% T —
——r . 3 -:;1 —_
[ 10 [SAND, fine, trace siit. brown, moist to wet e 10____
L - 92% L _
= DT _
R ISAND, fine, light brown, moist .
15 100% 15__
B 100% —
20 |SAND. fine, brown, moist 20
_ E.O.B. 20 Feet —_
25 25___
__ 30 0
: 35 |{DT=1 112" diameter, 4' dual tube sampler 35
§ [Driling Coniractor. Driller: Drilling Method: Date Drilad:
Manitou Tech Sarvicas Scoftt Zenner Geo Probe AMS 9800 . 7/812002
Logged By: Logging Method: Project #: Sheet Number.
B 7. adichowdnury ASTM 2488 239908410 10f1
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BORING: SB-2A PREPARED FOR:
. ﬂ Zimmarman, Kuhn, Daring,
i E‘ q _ Boyd, Taylor and Quandt
Williamsburg Receiving and Storage 412 South Union Street
Traverse City 231-833-4D41 Williamsburg, Michigan Traverse Clty, Michigan 43684
Flushing 810-487-0555
B = PERCENT | SAMPLE TYPE& | PIO READING
DEPTH S0IL DESCRIPTION AND COMMENTS RECOVERY| METHOD | INTERVAL (porn) DEPTH
— GRADE __ Grass
o . MS —
_ SAND, medium fine, some cobbles, trace silt, light —
_ brown, moist 75% —_
5. |SAND,fine, race silt, light brown, moist 5_ |
_ [SAND, fine, some cobbles, little coarse, brown, maist; 100% —
- SAND, medium fine, trace slit, light brown, moist —
| 100% —
(10 100% 10__ |
— 88% —
. DT _
" 16 [SAND, coarse, some cobbles, light brown, moist 92% 16___
: 98% —
[ _. 20 |[SAND, fine, some cobbles, light brown, moist 20
_ E.O0.8. 20 Feet —_
|25 2%5_
- |
:__ 35 |DT =11/2" diameter, 4' dual tuba sampler I/__
Drilling Contractor: Drilier: Drilling Method: Date Drilled:
Manitou Tech Services ScolttZennor Geo Probe AMS 9600 7182002
Logged By: ' Logging Mathod: Project # Shest Number:
T. Adil Chowdhury ASTM 2488 239908410 1of1
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. BORING: SB-3A PREPARED FOR:

| $EgS 55 Zimmerman, Kuhn, Darling,

Boyd, Taylor and Quandt
. Williamsburg Receiving and Storage 412 South Union Street
Traverss City 231-933-4041 Williamsburg, Michigan Traverse City, Michigan 49684
Flughing 810-487-0555
PERCENT | SAMPLE TYPE & | PID READING

DEPTH SOIL DESCRIPTION AND COMMENTS RECOVERY| METHOD | INTERVAL (orm) DEPTH
— GRADE ___ Grass .
. |SAND, fine, trace gravel, brown, moist MS -
: SAND, fine, some coarse, trace silt, brown, moist 67% ]
_ SAND, coarse, trace gravel, brown, moist —
___ 9 S
_ 72% —
_ |SAND, fine, some coarse, dark brown, moist o
— 100% _
10 10____|
— 63% —
— DT —
[~ 15 98% 15_"
_ 98% —
‘ 20 |SAND, fine, some silt, little course, brown, moist ° " 20
. E.O.B. 20 Feet _
25 25__|
30 30
. ——
‘-_ 35 - |DT =1 1/2" diameter, 4' dual tube sampler a5 L
Befling Contracior Driler Driling Neethod: Date Driled:

Manhou Tech Services Scott Zennor Geo Probe AMS 9600 718/2002
Logped By: Logging Maénod: Project #: " {Sheet Number:
& | T.Adil Chowdhury ASTM 2488 239908410 101

e RANE Meeae ol
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: V’Z:‘ BORING: SB4A PREPARED FOR:
O Seas Zimmerman, Kuhn, Darling.
BN N Boyd, Taylor and Quandt
_ Williamsburg Receiving and Storage 412 South Union Street
Traverse Cily 231-833-4041 Williamsburg. Michigan Travarsa City, Michlgan 43684
Flushing 810-487-0555
PERCENT | SAMPLE | TYPEZ | PIDREADING
DEPTH SOIL DESCRIPTION AND COMMENTS RECOVERY! METHOO | INTERVAL o) DEPTH
— GRADE  Grass o
. SAND, fine, trace gravel, some organics, some slit, mS —
_ brown, dry 10 moist —_
B _65% —
_ SAND, fine, trace silt, light brown, molst _
— S 5___
. 67% —
_ SAND, fine, some siit, hrown moist _
SAND, fine, some siit, dark brown, moist 81% —
10 |SAND, fine, some, siit, light brown, moist 10
- 92% _
. SAND, fine, trace cobbles, some silt, dark brown, moist -
. 100% —
15 |SAND, fine, trace silt, dark brown, dry 10 moist | 1§
— ' 100% —
— {SAND, fine, trace silt, light brown, moist _
_ 100% —_
20 |SAND, fine, trace silt, dark hrown, moist 100% 20—
_ E.O.B. 20 Feet —
— 25 25
[—. 30 30 __|
_ 35 DT =1 112" dlameter, &' dual tube sampler 35 _‘
j;_' Drilling Cantractor: Drifler: Drilling Method: Date Drillad: .
Manifou Tech Services Scott Zonner Geo Probe AMS 9600 7182002
i |Logged By: Loggtng Methad: Project #: Sheet Number;
; T. Adil Chowdhury ASTM 2488 239908410 1af1
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B v FORNG: SBSA PREPARED FOR:
INLGHDY Zimmerman, Kuhn, Darling,
EnGIN Q Boyd, Taylor and Quandt
Williamsburg Receiving and Storage 412 South Union Street
Traverse City 231-933-4041 Williamsburg, Michigan Traversa City, Michigan 496850987
Plushing 810-487-0556
" PERCENT | S8AMPLE | TYPE& | BID REABING
E| overm sait DESCRIPTION AND COMMENTS REcOVERY| METFOD | INTERVAL {oom) DEPTH
— GRADE ___ Grass
1 WS _
- 71% _
w I—
o 5 [SAND, fine, trace silt, brown, moist 5
_ 78% —
— 78% _
10 |SAND, fine, some coarse, trace gravel, prown, moist 10
__ SAND, fine, some organlcs, trace gravel, dark DT -
- brown, moist 100% —
15 100% 5___
_ 100% _
|__ 20 [SAND, fins, some silt, light brown, moist 20
_ E.0.B. 20 feet —_
25 %5__
- 0___
— 35 |DT =1 172" diameter, 4' dual tube sampler 35 ___
Dellling Contractor Driller. Drilfing Mathac: Date Drilled:
Manltou Tech Services Scott Zenner Geo Proba AMS 8600 7/8/2002
Loogged By Logging Method: Projest #: Sheet Numbar:
T. Adil Chowdhury ASTM 2488 239908410 1 of 1
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TABLE 1
Soil Moisture Content agd Apparent Soil Conductivity
Soil Tota] Chloride and Leachate Potential Analytical Results
Williamsburg Receiving & Storage
ISE Project # 02399084-10E
Synthetic Preciptate Leaching
Moisture | DryWeight | Total Pracedure (SPLP)
Boring and Depth, | Conductivity,] Content, Conductivity,| Chloride,| Chleride, | Sodium, | Phosphorus,
feet mS/em | weight% | mS/cm-g | mg/Kg| wmg/L mg/L mg/L
SB1A 0-1 0.39 33.4% 1.48E-02 197 6 9.68 0.11
SBiA 1-2 0.10 18.4%. 2.45E-03
§81A 2-3 0.10 8.3% 2.07E-03
SB1A 34 0.18 7.1% 3.23E-03
SB1A4-5 0.30 17.1% 5.98E-03 104 3 11.20 <0.05
SB1AS5-6 0.20 20.3% 4.40E-03
8B1A6-7 0.26 12.4% 5.36E-03 117
SB1A7-8 0.16 14.6% 3.49E-03
SB1A 8¢ 0.15 14.6% 3.30E-03
SB1A9-10 0.16 14.6% 3.59E-03
SB1A 10-11 0.1 18.8% 2.71E-03
SB1A 11-12 0.15 19.4% 3.38E-03 1 8.80 <0.05
SB1A 12-14 0.05 3.0% 9.86E-04 31 1 427 <0.05 .
SB1A 14-16 0.04 2.9% 8.04E-04
SB1A 16-18 0.05 4.0% 9.77E-04 119 1 4,96 <0.06
SB1A 18-20 0.04 2.9% 8.09E-04 _ N
SB2A 0-1 0.08 4.0% 1.64E-03 —
SB2A 1.2 0.03 2.7% 8.02E-04
SB2A 2-3 0.07 5.4% 1.62E-03
SB2A 34 0.05 2.0% ©.94E-04
SB2A4-5 0.07 2.4% 1.45E-03 ~
- _SB2AS6 0.04 2.2% 8.02E-04 22 1 5.29 <0.05
SB2A 8-7 0.11 2.9% 2.27E-03 ag 1 5.63 <0.05
SB2A 7-8 0.05 3.0% 1.08E-03
SB2A 8-9 0.10 4.6% 2.02E-03
SB2A 9-10 0.07 4.5% 1.44E-03
SB2A 10-11 0.07 1.9% .1.50E-03 .
SB2A 11-12 0.04 2.6% 8.03E-04 30 1 4.45 <0.05
SB2A 12-14 0.05 2.3% 1.02E-03
SB2A 1416 0.06 3.3% 1.22E-03
SB2A 16-18 0.07 3.1% 1.46E-03 30 1 4.13 <0.05
|_SB2A 18-20 0.04 31% | 8.63E-04 15 <1 3.63 <005 |-
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Synthetic Preciptate Leaching
Molsture | Dry Weight § Total Procedure (SPLP)
Boring and Depth, {Conductivity,| Content, Conductivity,| Chioride,| Chlorids, | Sodium, | Phospherus,
feot mSlcm | weight% | mS/cm-g | mg/Kg | mail mg/L mg/L

SB3A0-1 002 | 1.0% 3.96E-04

[ SB3A1-2 0.01 2.7% 2.01E-04
SB3A2-3 0.01 3.2% 1.99E-04
SB3A34 0.02 2.4% 4AQE-04
SB3A4-S 0.03 4.0% 6.31E-04
SB3AS5-6 0.09 6.0% 1.80E-03
SB3A6-7 0.09 6.0% 1.95E-03 2 8.93 0.53
SB3A7-8 0.05 2.5% 1.07E-03 63 '
SB3A 8-9 0.08 8.4% 1.81E-03
SB3A9-10 0.11 7.2% 2.27E-03
SB3A 10-11 0.16 8.8% 3.37E-03 98 2 6.05 <0.05
SB3A 11-12 0.04 8.3% 8.32E-04 30 1 5.33 0.06
SB3A 12-14 0.05 3.0% 1.01E-03
SB3A 14-16 0.05 2.8% 1,06E-03
5B3A 16-18 0.13 3.7% 2.66E-03 115 1 4.91 <0.05
SB3A 18-20 0.07 2.6% 1.39€-03 77 1 348 <0.05
SB4A 0-1 0.29 2.4% 5.68E-03 23 1 5.94 0.11
SB4A 1-2 0.05 3.7% 1.01E-03
SB4A2-3 0.04 3.8% 8.25E-04
SB4A 34 0.08 4.6% 1.86E-03
SB4A 4-5 0.05 2.3% 9.42E-04
SB4A 5-8 0.05 2.8% 1.00E-03
SB4A 6-7. 0.05 4.4% 1.02E-03
SB4A7-8 0.08 3.6% 1.63E-03
SB4A 8-9 0.08 2.9% 1.186-03
SB4A 9-10 0.06 5.0% 1.25E-03
SB4A 10-11 * 0.10 6.4% 2.03E-03
SB4A 11-12 0.06 7.1% 1.26E-03 41 1 6.33 0.51
SB4A 12-13 0.11 3.9% 2.29E-03
SB4A 13-14 0.05 5.0% 1.03E-03
SB4A 14-15 0.19 2.5% 3.73E-03 a2 1 515 <0.05
SB4A 15-16 0.2 34% 2.50E-03
SB4A 16-17 0.08 4.9% 1.19E-03
SB4A 17-18 0.03 4.3% 5.80E-04
SB4A 18-19 0.019 . 43% | 3.76E-04 25 <1 4.95 0.40
SB4A 18-20 0.04 4.4% 8.39E-04 86 <1 | 513 0.05

. .}
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08/16/2002
Synthetic Preciptate Leaching
Moisture | DryWeight | Total Procedure (SPLF)
Boring and Depth, jConductivity,] Content, JConductivity,| Chloride,| Chloride, { Sodium, Phosphorus,
feet mS/cm | weight% | mS/cm-g | mg/Kg | mal/L mg /L mgl/L
SB5A 0-1 0.08 5.1% 1.63E-03
SB5A 1-2 0.01 42% 2.08E-04
. SB5A 2-3 0.020 3.0% 3.84E-04
b SB5A 3-4 0.03 3.4% 5.92E-04
SB5A 4-5 0.0 2.8% 2.276-04 22 1 8.20 0.06
i SB5A 56 0.07 4.4% 1.43E-03
' SB5A 6-7 0.08 3.1% 1.80E-03 72 1 579 <0.05
SB5A 7-8 0.06 7.5% 1.24E-03 :
] SB5A 8-9 0.06 4.6% 1.23E-03
SB5A 9-10 0.05 4.1% 1.04E-03
SBSA 10-11 0.01 3.3% 2.03E-04 76 1 - 6.01 <D.06
3 SB5A 11-12 0.10 2.8% 1.98E-03 25 1 §8.62 0.1
SB5A 12-14 0.06 4.6% 1.38E-03
3 SB5A 14-16 0.04 6.9% 9.71E-04
SB5A 16-18 0.01 6.6% 2.1BE-04 71 1 6.12 0.59
SB&: 18-20 0.07 7.0% 1.47E-03 65 1 5.04 0.58
g Part 201 Residentia/Commercial | Generlc Cleanup Chloride | Chloride § Sodium § Phosphorus
. Criteria (June 2000) 5,000 250 120 ‘63
mg/kg | mgl/l mg/L mg/L

g

19fisesrvr/Clients\Menssulr. Z, K, T&Quandt02395084-Willamsburg Recaving and Slorege\Data\LabData&Engineering xis

unmax

INTAND CEAC ENGINFERING INC 2 AF2

P
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WELL: — [PREFARED FOR:
. MW-501 Page1of3
: Williamsburg Receiving and Storags LLC
: 10180 Munro Road
. Willlamsburg Receiving and Storage LLC Williamsburg, M! 49690
. 10150 Munro Road
Traverse Cily 231-333-4041 Wilkamsburg, M 49880
) Flushing 810-487-0555
SOIL DESCRIPTION AND COMMENTS R | Spcame I;I‘YE’;E\I:L BLOWCOUNT [waLL Diagran|  DEPTH
g { 3] GRADE Grass 0 __—
3 [ —
¢ Avh iy
l —
! - —
! 5 5
| —
10 __
i —
| 15
| —
20
85 s8s 8-15-30-41 —
Sand, fine, light brown, moist N
Sand, silty, dark brown, moist g —
Q0 SBS 8-16-25-51 ﬁ
0 __
95 sBS 18-24-43-50 _
; 35 |{Sand, fine, light brown, maist 35 __"‘ .
P
Drifing Contractor: Drifer Driling Method: Dete Drilled: _
E & G Drilling Bob Gerbers &Y HSA 10M7/02
.. |Logged By: Logging Method: Development Method: Project #:
JDH ASTM D 2488 Ballor 02633061
Sasing Type: Screen Type end Length: | Ground Elevation:{ Top of Casing Elavation: Sheet Number:
i PVC PVC5 R 57501 678.24 ' 10f3
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PREPARED FOR:

' Wu..‘ K]
MW-501 Page2of3 o
. Willlamsburg Recsaiving and Storage LLC
10190 Munro Road .
Wiliamsburg Recelving and 8torage LLC Willlarosburg, M] 49680
- & 10180 Munro Road
fy-231-833-4041 Williamsburg, Ml 49650
z $10-437-0555 ..
rl
SOIL. DESCRIPTION AND COMMENTS R?:mﬁ/sfv m ey | BLOWCOUNT IWELL DIAGRAM|  DEPTH
40 |
40 888 17-50 —
|Sand, fine, light brown, mist —
Sand, fine, few grave, light brown, moist ]
45 _
Sand, fine, trace I, light brown, maist : 50
' 80 SBS 5.21-37-50 v
Send, fine, trace silt, brown, wel —
54 —
% 5
A B —
b -
P ] e
Sand, fine to medium, trace coarse sand, light brown, wet { 100 SBS 19-12-21-60) | | _
Send, fine to medium, trace silt, wet ! ' —
o _
i
! -
o 65
b
» -
P 70 __
P —
]
H! ]
bt —
Vo —
B |- ]--
[Oriter: Driing Method: Date Driled:
Bob Gerbers 4% HSA 1017103
Logaing Method; Development Methad: Project #:
ASTM D 2488 Ballor 02633061
|Screen Type and Lengin: |Ground Ezevation:]Top of Casing Elevation: Sheet Number:
PVC5#t £§75.01 675.24 20f3

VRN
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4

B T oA ST

: ’ PREPARED .
MW-501 Pagescfl
williamsburg Raceiving and Storage LLC
. 10180 Munro Road
Willlemsburg Racsiving and Storage LLC Williamsburg, M] 49690
: 10490 Munro Road :
Traverse City 231-933-4041 WilDamsburg, M| 48650
Flushjng 810-487-0555
DEPTH SOIL DESORIPTION AND COMMENTS AT | S | remuAL | LOWCOUNT [WELL DInGRaM{  DEPTH

— Fine sand, frace medium. ight brown, wet, coarsening upward| 100 SBS 18-32-48-501 | | —_

— 5 5 -
—_ &0 | N R
[~ _ g0 | sBS 34722 | |4 —
— ) : —
- | e
- ; —
- g =
— P 0 ___
— Sand, fine, trace medium, light brown, saturated 80 §BS 24-38-54-50 b : _
[ ss b o __
- P —
100 Pl 100 ___
— Sand, fine, tracs silt, light brown, saturated 60 s8s 24302550 i —
_ [ECB @ 107" _
I 105 108
o —
| 110 M0
115 15 __
Dellling Contractor: Driler: Orlling Method: jDate Oriled:

E & G Dnlling Bob Gerbers 4Yi" HEA 10/17/03
Logged By: ~ |Logging Mathod: Devslopment Method: Projact &
JDH ASTM D 2488 Bailer 02833061
Casing Typa: : Sorean Type and Lenpih: [Ground Elevation:{Top of Casing Elevation: Shast Number:
PVC ' PVCSH 675.01 678.24 3ofa
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WELL i PREPARED FOR:
MW-602 Pagoqof3 ) ,
Wiilamsburg Receiving and Storage LLC
. 10150 Munto Road .
Williamsburg Recsiving and Storage LLC Williamsburg, M} 48650
. 10180 Munro Road
1 Traverse City 23149334041 Willlamsturg, M1 49690
Flushing 810-¢87-0353
DEPTH SOIL DESCRIPTION AND COMMENTS il SaupLE ;N?Eﬁ/:. BLOW COUNT {iets owsm«‘ DEPTH
0 |GRADE Grass o __
] —
5 5 |
T 10 10
T =
Fl__1s % __
- | Sand, fine, light brown . :
; Siit, dark brown ~
i Sand, fine, light brown 65 | sBs 17-15-41-50 —
20 20 __|
1= —
_ &0 | ses % 15-26-50 _
25 %5 __
i _
§ - 60 sBS 153050 ]
% 30 ___
il ' _
—~ 55 8BS 14-48-50 |
— 35 ISand. fine, ight brown, moist 3 ___
} b ,
Orling Contractor Drfar: Driting Methad: Date Driled:
E & G Drllling Bob Gerbers 4%" HSA 1017103
7 ,uﬂceed By: Logging Method: _ |Pevelopmeat Method: Project &
JOH ASTI D 2488 ' Bailer 02633061
3sing Type: Sersen Type and Length: |Ground Elevationsf Top of Casing Elevation: Sheet Number:
] Lo PVC PVCEft 677.89 €61.19 10f3
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TWELL: PREFARED FORE
MW-502 Pago 2 of 3 _
Willlamsburg Racaiving and Storage LLC
10190 Munre Road
Willlamsburg Receiving and Storage LLC . Williameburg, M1 4B68D

Ly 10190 Munro Road . .

® |- 7rgverse City 231-8384041 Williamsburg, Mi 49690

G L perm S0IL DESCRIPTION AND COMMENTS | PLE | R eAVAL | BLOWCOUNT |WELL DiAGRAM|  OEPTH

17-50

45

Sand, fine, light brown. moist
Sand, fine, brown, maist
Sand, fine, trace sift, light brown, moist ) 55 SBS

50

- : 60 | sBs %
= 40

§-21-37-50

-

Povte e bvene b boewibuvoaboooo b

Sand, fine, trace medium, light brown,
Sand, silty, wet 100 SBs
18-12-21-50 4
.
i
H
i
H 65
; H
é ]
vy
100 | 8BS o 70
. E :
P
E
76 |Send, fine, trace medium, Jight brown, wet, heave ' ] ___3 75
Siing Contrector: Driler: Drifing Mathod: ~ |Date Drilled:
E & G Drilling Bob Gerbers 4%" HSA 10M73
) Logging Method: Developmant Method: Project %
JDH ASTMD 2488 Bajler 02633064
Screen Type and Length: [Ground Elevation:{Top of Casing Elevation: Shaet Number:
PVC PVC5Eft 677.89 681.19 20f3
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A PREFARED FO

MW-E02 Page2of3 )
Willtamsburg Recolving and Storage LLC
10130 Munro Road
Williamsburg Raceiving and Storage LLC Willlamsburgy, M 49690
; 10150 Munro Road
fraverse Ciy 231-933-4041 Willlamsburg, Mf 49690
. PERCENT | SAMPLE | TYPEg
SOIL.DESCRIPTION AND COMMENTS RecovERY | mETHOD | INTERvaL | BLOWCOUNT [WELL DIAGRAM] DEPTH

: —
100 SBS 18-44-27-33 i —
; 80 ___

N
: ] [—
i —_

LI |
N -
Pl s T
b —
P —
Sand, fing, trace medium, fight brown, wet, heave 5 i —
. Sand, fine to medium, ligl'x't brown, wat 70 SBS 16-8-10-12 5 . 0 __
. N 95 __
- . P _
x _ ' .o b —
SARRS Sand, fine, light brown, wet, 85 SBS 28403750 i} —
i__ 100 [EOB@RS 100
105
110 -
M5

Driter: Drilling Method: Data Drilled:
Bob Gerbars 4% HSA 1017103 ]
|Legaing Method: Development Melhod: Project &
ASTMD 2488 Baller 02633061 ]
Sereen Type and Lengih: [Ground Elavation:|Top of Casing Elevation: Sheet Number:
PVC§ ft 672.89 681.1% Sof3
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WELL: PREPARED FOR:
Background Monitor Well
Wiliamsburg Receiving and Storage LLC
10150 Munra Road
Williamsburg Receiving and Storage LLC Williamsburg, Ml 49850
10180 Munro Road
Travesse City 231-833-4041 Williamsburg, Mi49680 -
Flushing 810-487-0555
PERCENT | SAMPLE | TYPE2 .
DEPH SOIL DESCRIPTION AND COMMENTS necovery| METHOD | INTERvAL | BLOWCOUNT (WELL omsw[ DEPTY
GRADE Grass : —
Sand, medium fo course, trece gravel, brown, I :
5 |medium dense, moist 50 S$BS 3,557 5 .
Sand, medium {o course, reddish brown, loose, meist 50 8BS 4,755 :
[Sand, medium, trace cley, reddish brown, loose, moist _ | —
Sand, medium {o course, irace sii, Tace clay, 75 SBS 1,2.3.8 _
10 |reddish brown. looss, moist 10 __
Sand, fine fo medium, brown, medium dense, moist 50 sBS ] 6.12,16.20 _
Sand, medium, brown, dense, moisl 76 SBS 1 9202627 | .
15 75 | €BS 7] 101821 15
Sand, medium, tan, medium dense, moist 7 -
' 75 S8S 4 11,24,37,41 —
50 SBS 15,3343 _
20 ; 20 __
60 SBS A 173548 | | : —
, : —_
25 |Sand, medium, tan, very dense, mosit 50 SBS 16,3843 | ! 25
3 50 | sBS 20,68 30 ___
35 |Sand, medium to cowsse, an, very danse, moist 30 SBS 25,50 35 :
M ]
1
| Orifing Contragior: Dritier: Drilling Method: Date Drifiad:
Shepler Drfiting Randy Shapler A% HBA 520103
i [Logged By: Logging Method: Deveispment Mathod: Project»:
JTH ASTM 2488 Bailer 02633061-25
Bl [Casing Type: Jsereen Type and Length: |Ground Elevation:{Top of Casing Elevation: Shoet Number:
: 2" Schodulo 40 PVC 2"PVCSH 682.4 5-684.63/D-684.3 10F2

C o eemre -
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_ —WELL REPARED FOR:
‘ Background Monitor Well
Williamsburg Receiving and Storage LLC
10190 Munso Road
Wiltamsburg Recelving and Storage LLC Wilamsburg, M) 43690
10150 Munro Road
& Traverse Clly 231-933-4041 Willlamsburg, Ml 49850
! Flushing 810-487-0555
q - PERCENT | SAMPLE TYPES .
DEPTH SOIL DESCRIPTION AND COMMENTS . RECOVERY op | INTERVAL BLOW COUNT |[WELL DIAGRAM| DEPTH
i—- 40 [Sand, course, some grevel, very dense. molst 30 SBS 1.7 40 :
,_ 45 |Send, medium to course, very dense, moist a0 S8S 33,58 1| 45 :
- | -
50 i 50 ___
]_ = [ : -
= = E =
T g ss Sand, course, frace gravel, very dense, moist 20 SBS 60,30 ,‘{:— ’:.g 55 _::
— A= —
— ] _
- 3 —
€0 . 3 60 __
:__ 65 [Sand, course, some gravel, very dense, wet 20 8BS 17,41 65 :
70 70 |
75 |Trace Gravel 0 SBS 75 __
EOB=75f
Drilling Conlractor: Drilles: Drilling Methed: " |Date Drillad:
Shepler Drflling’ . Randy Shepler 4%" HSA §J20/03
' |Logped By: Logging Mathod: Davelopmant Method: ) Project ¥
JTH ASTM 2488 Baller 0263306125
Casing Type: *s::recn Type and Leagth: {Ground Elevalion;|Top of Casing Bleveton: Sheeat Numbgr:
2'FVC 2"pVestt 6824 §-684.68/D-684.3 20F 2
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